Indian Standard (Reaffirmed 2018) 


sexa — wer AK a at 
taf ak der d fiw seq 
ma Wleilzemgei (Wastes )/ 


Wieitulamgefti (Lut) 95 qi gu 
cit at fafie 


Textiles — High Density 
Polyethylene (HDPE)/ 
Polypropylene (PP) Leno Woven 
Sacks for Packaging and Storage 
of Fruits and Vegetables — 
Specification 


ICS 55.080; 67.080 


© BIS 2014 


ada Ah sat 
BUREAU OF INDIAN STANDARDS 
e "IW Tt, 9 ETE SHC At, ae feeei-110002 
E am MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 


NEW DELHI-110002 
www.bis.org.in www.standardsbis.in 


March 2014 Price Group 4 


Textile Materials Made from Polyolefins (Excluding Cordage) Sectional Committee, TXD 23 


FOREWORD 


This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Textile 
Materials Made from Polyolefins (Excluding Cordage) Sectional Committee had been approved by the Textile 
Division Council. 


High density polyethylene (HDPE)/Polypropylene (PP) leno woven sacks are used for packing and storage of 
fruits and vegetables. This standard has been prepared to help the users and traders of leno woven bags in proper 
packaging and storage of fruits and vegetables. 


The composition of the Committee responsible for the formulation of this standard is given in Annex D. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 
‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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Indian Standard 


TEXTILES — HIGH DENSITY POLYETHYLENE (HDPE)/ 
POLY PROPYLENE (PP) LENO WOVEN SACKS FOR 
PACKAGING AND STORAGE OF FRUITS AND 
VEGETABLES — SPECIFICATION 


1 SCOPE 


This standard prescribes the requirements of high 
density polyethylene (HDPE)/polypropylene (PP) leno 
woven sacks for packaging and storage of fruits and 
vegetables. The fabric used in the manufacture of leno 
sacks shall be woven on circular or flat looms. 


2 REFERENCES 


The standards listed in Annex A contain provisions 
which, through reference in this text, constitute 
provisions of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based on 
this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated in Annex A. 


3 MANUFACTURE 


3.1 Raw Material 


The tape shall be manufactured from virgin food grade 
high density polyethylene (HDPE)/polypropylene (PP) 
conforming to the material properties requirements 
specified in IS 7328 and IS 10910 respectively. As 
agreed between the buyer and the seller, coloured tapes 
shall be manufactured using colour masterbatch 
conforming to the material properties requirements as 
specified in IS 9833. If required by buyer, the tapes 
shall be manufactured from combination of HDPE/PP 
with LLDPE/LDPE to get desired softness. Tapes shall 
also be manufactured from UV stabilized HDPE/PP if 
desired by the buyer. 


3.2 Fabric 


The fabric used in the manufacture of HDPE/PP leno 
woven sacks shall be woven as a tube on circular loom 
from HDPE/PP tapes having width in the range of 
2.0-2.5 mm confirming to the requirements specified 
in IS 6192 and IS 11197. The linear density of HDPE/ 
PP tapes shall be 67 tex (600 denier). The denier of 
HDPE/PP tape used in the manufacture of leno woven 
fabric/sacks shall be subjected to the following 
tolerances: 


a) 10 percent on individual value, and 


b) 5percent on average. 


The fabric shall be woven in accordance with leno 
weave with low weave density. The constructional 
particulars of fabric are given in Table 1. 


Leno weave is a weaving pattern in which adjacent 
warp tapes are twisted around consecutive weft tapes 
to form a spiral pair, effectively locking each weft in 
place. The paired warp tapes look like figure '8' as 
shown schematically in Fig. 1. 


Warp tapes 


Weft tapes 
> é 


Fic. 1 SCHEMATIC REPRESENTATION OF LENO 
WEAVE PATTERN 


3.3 Sack 
3.3.1 Seam 


Leno sacks fabricated out of woven fabric shall have 
seam at the bottom and/or side. The stitching shall be 
done with two rows of either lock stitch or chain stitch. 
The two rows of stitches shall be separated from each 
other by about 5 mm and the outer row of stitching 
shall be approximately 8 mm from the outer edge of 
the sack. The stitching shall be done with single fold 
or double fold over seam to a depth of 25 mm, so that 
the stitches pass through a minimum of four or six 
layers of the fabric respectively as the case may be. 
The number of stitches/dm shall be 14 + 2. The lock 
or chain stitches shall be as given in IS 10789. 


3.3.2. Stitching Thread 


The material used for stitching shall be HDPE/PP tape 
or any other thread suitable for the purpose, compatible 
to the product being packed in the sack. The tape or thread 
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used for stitching shall have at least 20 percent higher 
denier than that used for making of the sack. The stitching 
shall be uniform without any loose thread or knot. 


3.3.3 Bag Mouth 


The completely open mouth of the sack shall be 
hemmed with a fold of minimum 25 mm and tapes 
shall not fray. Leno woven sacks shall be made 
available with a drawstring if required by the buyer. 
The drawstring shall be made of HDPE/PP narrow 
woven tapes or flat braided cords. 


3.3.4 Bag Dimensions and Carrying Capacity 


Type 1, sacks shall have nominal holding capacities of 
25 kg and Type 2, sacks shall have nominal holding 
capacities of 50 kg as given in Table 1. The dimensions 
of the leno woven sack shall be as agreed to between 
the buyer and the seller depending on shape, size and 
bulk density of the fruit or vegetables to be packed. 


4 REQUIREMENTS 


4.1 Sack Specifications 


The leno sacks shall confirm to the requirements 
specified in Table 1. 


4.2 UV Resistance 


As agreed to between the buyer and the seller, the leno 
bags shall be made from UV stabilized HDPE/PP. The 
leno woven fabric or sacks made out of UV stabilized 


material shall have at least 50 percent of the original 
breaking strength when tested after exposure to UV 
radiation as per the method given in Annex B. 


4.3 Mass of Bale 


The mass of bale of sacks (excluding packing 
materials) shall be within + 3 percent of the mass 
calculated by multiplying the number of sacks with 
the average mass of sack specified in Table 1 or as 
agreed to between the buyer and seller. 


4.3.1 The method of calculating the mass of the sacks 
is given in Annex C for guidance. 


5 LABELLING, PACKING AND MARKING 


5.1 Labelling on Sacks 


A printed label black/dark blue in colour (see IS 9833) 
with identification mark of sack manufacturer, 
recycling logo along with the information as required 
by the buyer or law in force using suitable ink or by 
flexography shall be stitched at appropriate place on 
the woven sacks. 


5.2 Packing 


The sacks shall be packed to form a bale using a 
covering layer of plastic woven fabric and suitably 
secured. The bale shall contain sacks as agreed to 
between the buyer and the seller preferably 500 and in 
multiples of 100 thereafter. 


Table 1 Requirements of HDPE/PP Leno Woven Sacks for Packing Fruits and Vegetables 
( Clauses 3.3.4, 4.1 and 4.3 ) 


SI Characteristic(s) Requirement(s) Tolerance Method of Test, 
No. E EE Ref to 
Type 1 Type 2 
(1) (2) (3) (4) (5) (6) 
i) Capacity 25 kg 50 kg 
ii) Dimensions, cm IS 1954 
a) Inside length As agreed to between As agreed to between +20 mm 
the buyer and the seller the buyer and the seller — 10mm 
b) Inside width As agreed to between As agreed to between +20 mm 
the buyer and the seller the buyer and the seller — 10 mm 
iii) Mass of fabric, g/m? 45 45 + 6 percent IS 1964 
iv) Ends per dm 40 40 +2 IS 1963 
v) Picks per dm 20 20 +2 IS 1963 


vi) Average breaking strength of 
fabric (cut strip method), N 
(kgf), Min (see notes 1 and 2); 


a) Lengthwise 530 (54) 
b) Widthwise 265 (27) 
vii Average breaking strength of 295 (30) 


bottom /side seam (cut strip method), 

N (kgf), Min (see notes 1 and 2) 
NOTES 
1 Width of cut strip = 50 mm, Gauge length = 200 mm. 
2 IN 2 0.102 kgf (approx). 


IS 1969 (Part 1) 


530 (54) 
265 (27) 


295 (30) IS 9030 


5.3 Marking 


The bales shall be marked with the following 
information: 


a) Name of the manufacturer, 

b) Type and size of sacks, 

c) Gross weight, 

d) Net weight, 

e) Month and year of manufacture, 

f) Any other information required by the buyer, 
and; 

g) Recycling logo as given below for HDPE/PP 


sacks as the case be: 
À A ee 
p 
Te ^ 
HDPE PP 


5.4 BIS Certification Marking 


Each bale containing PP leno sacks may also be marked 
with the Standard Mark. 


5.4.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards Act, 
1986 and Rules and Regulations made thereunder. The 
details of conditions under which the license for the 
use of the Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 


6 ATMOSPHERIC CONDITIONS, CONDITIONING 
AND TESTING 


Prior to test, the specimens shall be conditioned to 
moisture equilibrium from dry side in the standard 
atmosphere of 65 + 2 percent relative humidity and 
27 + 2?C temperature as laid down in IS 6359. 
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7 SAMPLING AND CRITERIA 
CONFORMITY 


FOR 


7.1 Lot 


All sacks of the same construction in a consign-ment 
shall be grouped together to constitute a lot. 


7.2 Lot Conformity 


The conformity of the lot to the requirements of the 
standard shall be determined on the basis of the test 
carried out on the samples selected from it. 


7.3 Sample Size 


The number of samples to be selected depends on the 
size of the lot and number of bales to be sampled shall 
be in accordance with col 2 and col 3 of Table 2. The 
number of sacks to be selected from the bales sampled 
shall be in accordance with col 4 of Table 2 for visual 
inspection, dimensions, ends, picks and mass 
requirements. The number of sacks shall be in 
accordance with col 5 of Table 2 for breaking load of 
fabric and seam strength requirements. The number of 
sacks to be selected for breaking strength of sacks after 
exposure of UV radiation shall be in accordance with 
col 6 of Table 2. 


7.4 Criteria for Conformity 


The lot shall be considered as conforming to the 
requirements of the standard if the following conditions 
are satisfied: 


a) The number of defective sacks in case of 
visual inspection, ends, picks and dimensions 
is up to 10 percent of the sample size subject 
to rounding off the fraction to next higher 
integer. 

b) None of the bales of sacks weighs less than 
the respective lower specified limit after 
allowing tolerance of +6 percent on individual 


Table 2 Sample Size and Criteria for Conformity 
(Clause 7.3) 


SI No. of PP/'HDPE No. of Bales 


Sample Size for Visual 


Sample Size for Breaking Sample Size for Breaking 


No. Sacks in a Lot to beSampled Inspection, Dimensions, Strength of PP/HDPE Strength of PP/HDPE 
Ends, Picks and Mass Fabric before Exposing to Fabric after Exposing to 
Requirements UV Radiation and Breaking UV Radiation 
Strength of Seam Requirement 
Requirements 
d) (2) (3) (4) (5) (6) 
i Upto 12 500 3 13 8 1 
ii) 12 501 to 25 000 5 20 8 1 
iii) 25 001 to 50 000 8 32 13 2 
iv) 50001 and above 12 50 20 2 
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sack and + 3 percent on the bale (see 4.3). 

c) The average breaking strength of fabric in 
both lengthwise and widthwise direction is 
not less than the value specified and none of 
the individual value is more than 10 percent 
below the specified value. The test shall be 
carried out on samples selected randomly 
from different portion of the sack. 


d) The average seam strength is not less than the 
value specified and none of the individual 
value is more than 10 percent below the 
specified value. 


e) None of the samples after exposure to UV 
radiation and weathering shall have breaking 
strength less than 50 percent of the original 
breaking strength. 


ANNEX A 
(Clause 2) 


LIST OF REFERRED INDIAN STANDARDS 


IS No. Title IS No. Title 

1954 : 1990 Determination of length and width of 7328 : 1992 High density polyethylene materials 
woven fabrics — Methods (second for moulding and extrusion — 
revision) Specification (second revision) 

1963 : 1981 Methods for determination of threads 9030 : 1979 Method for determination of seam 
per unit length in woven fabrics strength of jute fabrics including their 
(second revision ) laminates. 

1964 : 2001 Textiles — Methods for determina- 9833 : 1981 List of pigments and colourants for 
tion of mass per unit length and mass using plastics in contact with food 
per area of fabrics (second revision) stuff, pharmaceuticals and drinking 

1969 (Part 1): Textiles — Tensile properties of water 

2009 fabrics — Determination of 10789 : 2000 Textiles — Stitch types — 
maximum force and elongation at Classification and terminology (first 
maximum force: Part 1 Strip method revision) 

(third revision) 10910 : 1984 Polypropylene and its copolymer for 

6192 : 1994 Textiles — Monoaxially oriented its safe use in contact with food 
high density polyethylene tapes — stuffs, pharmaceuticals and drinking 
Specification (second revision) water 

6359 : 1971 Method for conditioning of textiles 11197 : 1985 Specification for monoaxially 

oriented polypropylene tapes 
ANNEX B 
(Clause 4.2) 
UV RESISTANCE TEST 


B-1 TEST CONDTIONS 
The test shall be carried out with fluorescent UV-B lamp. 


The duration of the test shall be 144 h (that is six days). 
The test cycle shall be 8 h at 60°C x 3?C with UV 
radiation alternating with 4 h at 50°C + 3?C with 
condensation. The test shall be carried out with set 
irradiance of 0.63 W/m?/nm. 


B-2 TEST PROCEDURE 


Specimens are alternately exposed to ultraviolet light 
alone and to condensation repeatedly. 


Condensation is produced by exposing the test surface 
to a heated saturated mixture of air and water vapour, 
while the reverse side of the test specimen is exposed 
to the cooling influence of ambient room air. 
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ANNEX C 
(Clause 4.3.1) 


METHOD FOR CALCULATION OF MASS OF SACKS 


C-1 CALCULATION OF MASS OF LENO 25 mm) x 2 (W 
SACKS + 30 mm) 
-6 
C.1.1 Total mass of sacks comprises of: NEIN 
4) Double fold stitching = (L + 55 mm + 
a) Mass of fabric; 25 mm) x 2 (W 
b) Mass of stitching tape or threads -55mm)xM 
C.1.1.1 Calculate the mass of sacks with the help of Yn: x 10° 
the following formula as the case may be: c) Mass of stitching tape =L,xTx 10° 
. or thread 
a) Mass of tubular fabric: 
1) Single fold stitching =(L + 30 mm Where 
+25 mm) x 2W L = length of sack, in mm; 
x Mx 10° " i EE 
2) Double fold stitching = (L + 55 mm dnd pcd ui ae por 5 
+25 mm) x 2W P 
x M x 105 W = width of sack, in mm; 
b) Mass of flat fabric: M = mass of fabric, in g/m? and 
3) Single fold stitching = (L + 30 mm + T = linear density of stitching tape, in tex. 
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ANNEX D 
(Foreword) 


COMMITTEE COMPOSITION 
Textile Materials Made from Polyolefins (Excluding Cordage) Sectional Committee, TXD 23 


Organization 


Indian Institute of Packaging, Mumbai 


All India Flat Tape Manufacturers’ Association, New Delhi 
Cement Manufacturers Association, New Delhi 


Central Institute of Plastics Engineering & Technology (CIPET), 
Chennai 

Chemical and Petrochemicals Manufacturers Association, New Delhi 

Consumer Education Research Centre, Ahmedabad 


Department of Chemical & Petrochemical, New Delhi 


DGS&D, New Delhi 


Directorate of Sugar, New Delhi 


Food Corporation of India, New Delhi 


GAIL, New Delhi 


Gujarat Narmada Valley Fertilizers Co Ltd, Narmadanagar 


Haldia Petrochemical Ltd, Kolkata 


Indian Sugar Exim Corporation Ltd, New Delhi 


Indian Sugar Mills Association, New Delhi 


Lamifabs & Papers (P) Ltd, Aurangabad 


Lohia Corp Ltd, Kanpur 


Jai Corp Limited, Mumbai 
Mega Flex Plastics Limited, Kolkatta 


Ministry of Consumer Affairs, Food & Public Distribution, New Delhi 


Office of the Textile Commissioner, Mumbai 


Plastindia Foundation, Mumbai 


Reliance Industries Ltd, Mumbai 


Texel Industries Ltd, Halol 


The Fertilizer Association of India, New Delhi 


Vijay Chemicals & Plastics Pvt Ltd, Vadodara 


Representative(s) 


Pnor N. C. SAHA (Chairman) 
Suri T. M. Maux (Alternate) 


Suri Larr K. TULSIYAN 
REPRESENTATIVE 


REPRESENTATIVE 


SHRI DHANAJAY SAHOO 
SHRI MAHINDER SINGH (Alternate) 


Dn M. M. Guaria 
Ms Aninpita Menta (Alternate) 


Dr T. K. CHAKRAVARTHY 
Suri A. K. AGARWAL (Alternate) 


ADDITIONAL DIRECTOR GENERAL, QA 


SHRI RAJAN SEHGAL 
SHRI SURESH CHANDRA (Alternate) 


Dr G. P. PANDEY 
Suri N. C. Gautam (Alternate) 


SHRI RAJNEESH YADAV 
Suri Kutpeep Nrai (Alternate) 


Suri Girish M. PATEL 
Suri C. B. Dave (Alternate) 


Suri Ray K. DATTA 
SHRI GOURHARI SAMANTA (Alternate) 


Suri M. G. Josui 
Suri Rasv AGGARWAL (Alternate) 


Suri G. K. THAKUR 
Suri PANKAJ Rastoci (Alternate) 


SHRI KAMLESH DHooT 
Suri KisHort LAL Duoor (Alternate) 


SHRI ASHOK KUMAR BHATNAGAR 
Suri RAJEEV Kumar Dwiveni (Alternate) 


SHRI VASUDEO S. PANDIT 


Suri Hukum CHAND BOTHRA 
SHRI RAKESH SETHIA (Alternate) 


SHRI ASHOK KUMAR 
Dn. SuBHASH Guera (Alternate) 


Suri B. B. BHARTI 
SHRI SOURABH KULKARNI (Alternate) 


SHRI SURENDER CHOUDHARY 
Suri L. K. Sincu (Alternate) 


Dr U. K. SAROOP 
Dr. Sun MaHAJAN (Alternate) 


SHRI SHAILESH R. MEHTA 
Suri SusuiL Pacuisia (Alternate) 


Dr D. S. YApav 
DR. R. K. Tewatia (Alternate) 


SHRI V. SREENIVASAN 
SHRI ANup GOPALKAR (Alternate) 


Organization 


Wopolin Plastics Ltd, Nagpur 


BIS Directorate General 
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Representative(s) 


Suri Vinop K. Baas 
Suri K. N. Batswar (Alternate) 


SHRI PRABHAKAR Rar, Scientist ‘ʻE’ and Head (TXD) 
[Representing Director General (Ex-Officio)] 


Member Secretary 
Suri J. K. Gupta 
Scientist ‘C’ (TXD), BIS 


Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 
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